Establishing a stability window for medium- and long-chain-triglyceride lipid-based total nutrient admixtures using USP standards.
The stability window of medium-chain triglyceride (MCT) and long-chain-triglyceride (LCT) lipid-based total nutrient admixtures (TNAs) was studied. Sixteen different admixtures were selected for study. Of these, eight base macronutrient concentrations representing low and high concentrations were selected, along with low and high concentrations of electrolytes. All TNAs studied contained 2 mg of elemental iron as part of the trace-element formulation, an amount previously shown to produce unstable TNAs with pure LCT-based lipid injectable emulsions. All admixtures were prepared in triplicate and analyzed over five time intervals: time 1 (immediately after preparation), time 2 (after four days of storage at 6 +/- 2 degrees C), and times 3, 4, and 5, corresponding to 6, 24, and 30 hours of storage at 25 +/- 2 degrees C, respectively, after time 2. Stability was measured by comparing results with USP standards for fat globule size in lipid injectable emulsions. A total of 48 admixtures were studied. Samples at each time interval showed an inconsistent but general increase in the number of globules with a diameter of >1.8 microm over time. All admixtures met both the proposed pharmacopoeial criteria for stability with respect to mean droplet size and volume-weighted proportion of fat globules with a diameter of >5 microm. A wide range of macronutrients and micronutrients were tested in a series of MCT-LCT-based TNAs and found to be stable. The use of MCTs and LCTs in lipid injectable emulsions confers greater stability to TNAs than has been achieved with pure LCT-based formulations.